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Generation of Epstein-Barr Virus (EBVV- 
Immortalized B Cell Lines 

immortalization of B lymphocytes by EBV is an effective procedure for inducing 
tang-term growth of certain human B lymphocytes. The basic protocol described S 

^ to ** taI fat ° *** ■£ P^onof^^^Tf 
target cells to be immortalized, and EBV infection and growth of infected cells. 

CAUTI0 -ll E ?? ^ Muse disease m nonimmune individuals. Only individuals with 

S^Srr IF*" ° f ^^^ve disorders. Biosafery 
practices must be followed (see Chapter 7 introductiori) 

ItOTE: ^solutions and eo^pmem cpming into contact with cells must be sterile and 
proper stenle technique must be used accordingly. 

'Materials ■■ 

Complete RPMI-10 medium (^avoiar 2), without and with 1 ug/ml cyclosporin A 

stor^aT^Q 60111 Sand ° Z: Prcpaie 1 mg/h?l ^ ^ 100% ethano1 311(1 
B95-8 cells (marmoset cell line; ATCC #CEttrl612) 
Heparinized peripheral blood (appendixS)^ 
Phosphate-buffered saline (PBS; appendix 2) V 
Hanks balanced salt solution (HBSS; appendix!) 

Beckman centrifuge with JS 4.2 rotor (or equivalent) 
. 0.45-nm filter ; .. . . 

50-ml conical tubes. .-v.; . ■'. v.,-' 

25-cm* tissue culture flasks '^'< •>'»*/•:• .. 

. Addifer^ reaife an^ equipment for cell counting^ cryop^rvatioiw ^ahd / i 
I determmatipn of lability .(appendix 3) and Rcoll-Hypaque gradient' • ^ 

V.v;,.:,,centrifugatipn(i^^ . : . ;> . :'™,J;S;^:. 

Prepare EBV-cohttOning culture' supernatant* /A- - 
1. Inoculate complete RPMI-10 with 1 x 10* celis/ml exponentially growing B95-8 
I cells. Incubate 3 days in a humidified 3TC, 5% C0 2 mcubator. ' ^ 
/ Cells should be >90% viable. ' . ; 

2 ' ^r^K/!^ ? ^ (30 ° X *>' 4 ° Cl to "P"* 6 EB V-containing culture 
; Sre^tS^ CCUS ' Filterthe ^Peniatant through a 0.45-um ^aliquot, 

^^{/^^ contains >W to 10? transforming units/ml. For determina- 

r^repar^jtarget ceils to be immortalized ' * 
3. ; , Dilute >15 ml heparinized peripheral blood 12 in' PBS. 

VZ7(*Zmf e ^l" ed ' fragment them into sin ^ cell suspensions and adjust to 

blood <br ceU suspensions from tonsil,, spleen, or bone 
^^^^l^a^^SI^^ 0 ^ buf ^ ^ mterfa ^. ««1 transfer 



5. Fill tube with PBS, centrifuge 15 min at 1200 rpm (300 x g), room temperature, and 
discard supernatant. 

6. Resuspend cell pellet in HBSS, centrifuge 10 min at 1200 rpm (300 x g), room 
temperature, and discard supernatant Repeat once. 

7. Resuspend cell pellet in 2 to 5 ml complete RPMI-10 and count cells. 

On microscopic examination, mononuclear cell suspensions contain nucleated cells 
of varying size and shape, including lymphocytes and monocytes. 

Infect B cells and culture infected cells 

8. Place 10 7 mononuclear cells in 25 ml complete RPMI-10 into a 50-ml conical tube. 
Add 2.5 ml culture supernatant from step 2. Incubate 2 hr in a 37°C water bath. 

9. Add 5 ml complete RPMI- K) containing 1 |!ig/ml cyclbsj^rin Ai Ttarister thte 10-ml 
cell suspension to a 25 -cm 2 tissue culture flask. Stand flask 3 weeks in ahumijiified 
37°C,5% C0 2 incubator. ^ ; \ : ;- -..-^ v ^''' '[*:i&s^ ! j->:^ 

Toward the end of the 3-week incubation, the cidtureme&to becomes acidic and the) 
cells form macroscopic clumps. By phase-contrast rniproscopy, many cells appear/ 
large, clear, often hairy, and tend to form tight clumps f of varying size. All these 
features indicate the occurrence cfB cell immortalization by EBV. 

10. Mix ceOls (after 3 weeks) and transfer 5 ml to two new tissue culture flasks^ 
Add 5 ml complete RPMI-10 to eacii flaik and incubate 1 week in a humidified ) 
37°C, 5% C0 2 incubator. At this time, the cell line can be cryopreserved at -130°C 
or maintained in long-term culture. 

11. Maintain cell line by spUtt^ l:3 incomplete RPMI-lO once a week, Incubate in 

a humidified 37°C;'5%£CL incubator. 

■■V- ■* • •• • •• /' K r£y -r <(^t } ' . 

COMMENTARYiV 

Background Information 

' Epstein-Barr virus is & 
to immortalize human B 1; 
portion oif the circulating B 
are immortalized by EBV <S 
1977), and resting B lympliocj 
talized in preference to actiji 
phocytes (Aman et aL, 1984): T {cells fioom 
EBV-seropositive individuals suppress B cell 
immortalization by EBV in culture (Rickin- 
son et aL, 1979). Therefore, immortalization 
by EBV occurs with greater frequency if the 
immune T cells are either physically removed 
- from culture or are functionally inactivated 
(e.g„ with cyclosporin A; Ibsato et aL, 1982). 

EBV-immortalized B cell lines are initially 
polyclonal and secrete all major classes of 
immunoglobulin. After prolonged culture in 
vitro, EBV-immortalized cell lines become ol- 
igoclonal or monoclonal, reflecting the out- 
growth of selected cell clones (Nilsson and 
Klein, 1982). Typically , EBV-immortalized B 
cell lines are infected latently with EBV and 
produce little or no infectious viral particles 
(Sugden et aL, 1979). 
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ticies should bfc added to the cells to be im- • 
mortalized. WliUe ^tuie supem&tants of the 
t vims producer B95-:8 cell 1^ iKuaUy bontain 
VlO 2 to 10 3 (raiiBforming urrits)ml, occasion- 
ally the cell line produces little or no virus. 
Thus, the EBV-containing s up erna tarns 
should be titrated for their >^ 
teacy before use. 

; ; Hie target B cells for immortalization 
should be viable, of sufficient number, and ' 
resting. Becatise most adults; are^- EBV 
seropositive and tove regulatory T Cells that ; 
prevent growth 6f autologous EBVrinfected 
B cells, cyclosporin A' (a drug that function-' 
ally inactivates these cells) is added to the 
cultures. 

Growth of EBV-infected B cells is favored 
by monocytes and B cell growth factors) pro- 
duced by EBV-infected B cells. Therefore, 
monocytes should not be removed from 
mononuclear cells, B95-8 culture supernatant 
containing EBV should not be removed after 
B cell infection, culture supernatant should 
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not be changed during the initial 3-week peri- 
od of incubation, and the cell line should al- 
ways be expanded conservatively. 

Anticipated Results 

This procedure produces a long-term EBV- 
infected cell line of B cell phenotype, initially 
secreting polyclonal immunoglobulin. After 
prolonged culture, the cell line may become 
oligoclonal or monoclonal. 

Time Considerations 

Preparation of the EBV-containing culture 
supernatants takes 3 days. Preparation of the 
mononuclear cells to be immortalized takes 2 - 
to 3 hr and virus infection takes 2 hr. Genera- 
tion of the long-term cell line takes 3 to 5 
weeks. 
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Key Reference 
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phoid cell lines. . 
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